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January 7,  1975 

D r .  Aaron Shatkin 
Roche I n s t i t u t e  of Molecular Biology 
Nutley, N e w  J e r s e y  07110 

Dear Aaron, 

Since I w a s  n o t  p re sen t  a t  your meeting, I had t o  c o l l e c t  my own thoughts  
f i r s t ,  before  I came t o  any posit ion. .  .. I a m  enclosing t h e  summary of what 
I t h i n k  about t h e  problem i n  general, A s  t o  pos i t i ons :  

(1) There is  a def ined r i s k  s i n c e  w e  cannot assess contamination rate.  

(2) With r e s p e c t  t o  my own parochia l  i n t e r e s t s ,  I have no knowledge as t o  
whether&erp.esviruses are oncogenic. I rpust presume f o r  t h e  purposes of dis- 
cussion t h a t  they are. 

(3) Although I a m  w i l l i n g  :o ab ide  by t h e  moratorium, i r  is  i n  p r i n c i p l e  
undesirable  f o r  reasons s t a t e d .  

( 4 )  I would recommend assignment of a moderate t o  high r i s k  c l a s s i f i c a t i o n  
t o  these  s t u d i e s .  
based on assessnent  of available f a c i l i t i e s  and absolu te  need, i.e., only when 
i t  becomes abundantly c l e a r  t h a t  no o t h e r  approach i s  feasable .  

I f u r t h e r  would suggest t h a t  t h e i r  performance be l i censed  

(5) I have l i t t l e  f a i t h  i n  i n s t i t u t i o n a l  review committees. They e i t h e r  t a k e  
themselves too  s e r i o u s l y  o r  are a farce. I would p r e f e r  t o  see a panel  a s s o c i a t e d  
wi th  t h e  Nat ional  Academy of Sciences o r  t h e  National Science Foundation b u t  n o t  
by a s tudy  s e c t i o n  o r  another  N I H  Committee. 
l i f e r a t i o n  of bodies confer ing approval o r  disapproval,  as t h e  case might be,  would 
l e a d  t o  a t e r r i b l e  1cess. 

A s i n g l e  body should s u f f i c e .  Pro- 

With b e s t  r ega rds ,  

S ince re ly  yours,  

T\ 7 ,\ 
\ -1 ~ 

Bernard Roi’zman ‘\ 
BR/nc 
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In  p r i n c i p l e ,  a proposal f o r  a voluntary moratorium on c e r t a i n  
kinds of experiments w i th  recombinant molecules f o r  t h e  purpose of 
a sce r t a in ing  t h e i r  s a f e t y  is  reasonable  and laudable.  Inherent  i n  
t h i s  proposal  however are two propos i t ions .  The f i r s t  p ropos i t ion  is t h a t  
t h e r e  i s  a reasonable  p robab i l i t y  t h a t  such experiments might be dangerous 
and that t h e  assessment of t h i s  p r o b a b i l i t y  arises from the  cumulative 
experience of a century of Xlcrobiology as a Science. 
is t h a t  s a f e t y  of experiments of t h i s  na tu re  i s  t e s t a b l e .  A c l o s e r  look a t  
these  two propos i t ions  does i n  f a c t  show a hyerarchy, f o r  even i f  t h e  f i r s t  
w e r e  t o  be  d i s c r e d i t e d  as unfounded, t h e  moratorium w i l l  remain i n  e f f e c t  
mt i l  t h e  s a f e t y  of t hese  experiments can be t e s t ed .  It is convenient a t  
t h i s  po in t  t o  d i scuss  t h e  propos i t ions  f i r s t ,  and t h e i r  hyerarch ia l  impli-  
ca t ions  second, 

The second propos i t ion  

The Foundations 
i n  preface ,  t h e  propos i t ion  t h a t  meddling with Nature could unleash 

a monster de t r imenta l  t o  humanity has  p e r s i s t e d  s ince  b i b l i c a l  t i m e s  no t  
only among t h e  ignorant  bu t  a l s o  among t h e  learned,  
i n t e r p r e t a t i o n  of a passage i n  Leonard0 d i  Vinc i ' s  notebooks is  c o r r e c t ,  
even he  f ea red  sc i ence  as an i r r e s t i b l e  monstor aga ins t  whom t h e  populat ion 
defended i t s e l f  i n  vain,  The no t ion  p e r s i s t s  i n  count less  skience f i c t i o n  
books. Also i n  count less  books i t  has  Seen d e a l t  wi th  a t  a more ser ioud l e v e l  
by numerous s c i e n t i s t s  of which Eronovski, Dubois and Waddington are j u s t  a 
few, To exe rc i se  r e s t r a i n t ,  w e  have t h r e e  quest ions.  The f i r s t  is whether 
contamination of t h e  experimenter wi th  t h e  agent being inves t iga t ed  occurs ,  
can i t  be measured and i s  i t  a p o t e n t i a l  t h r e a t  t o  mankind, The answer is a 
q u a l i f i e d  yes. 
acc iden t s  harmful t o  t h e  i n v e s t i g a t o r ,  probably even more undocumented cases, 
and a t  least i n  one in s t ance  I know o f ,  t h e  agent has  spread from t h e  inves- 
t i g a t o r  t o  another  ind iv idua l .  I n  t h i s  i n s t ance ,  a technic ian  working with 
Snall Pox i n  England became i n f e c t e d  and passaged t h e  v i r u s  t o  another  p a t i e n t  
i n  t h e  same h o s p i t a l  ward. Although p r e c i s e  doucmentation is lacking,  w e  
must assume t h a t  t h i s  i s  a poss ib l e  and very l i k e l y  a probably occurrencee 
Suf f i ce  i t  t o  mention t h a t  t ube rcu los i s  w a s  an occupational d i sease  among 
pa tho log i s t s  and although we might make a d i s t i n c t i o n  between t h a t  occupat ional  
d i sease  and another  one, namely venerea l  herpes  among p r o s t i t u t e s ,  e l imina t ion  
of i n f e c t i o n  would r equ i r e  working condi t ions which would render the exe rc i se  
of t hese  profess ions  d i f f i c u l t ,  The po in t  t o  be made i s  t h a t  t h e r e  are 
occupat ional  hazards involving microorganisms. Although w e  can list dangerous 
viral ,  r i c k e t t s i a l ,  b a c t e r i a l  and mycotic agents ,  t he  hyerarchy would most 
l i k e l y  r e f l e c t  no t  t h e  p robab i l i t y  of i n f e c t i o n  but  r a t h e r  t h e i r  v i ru lence .  W e  
can say f o r  example t h a t  Salmonella i s  more dangerous than E. c o l i  bu t  only 
because the  former i s  more v i r u l e n t .  However, t h e  problem we are concerned 
with i s  not  v i ru l ence  but  labora tory  i n f e c t i o n  even i f  i t  does not l e a d  t o  
c l i n i c a l  mani fes ta t ions ,  From t h i s  po in t  of view j u s t  about any organism 
i s  p o t e n t i a l l y  dangerous and t h e  p o t e n t i a l  hazard inc reases  with t h e  capac i ty  
of t h a t  organism t o  mul t ip ly  i n t e r n a l l y  o r  on any su r face  of t h e  human body 

I f  L e w i s  Munford's 

There have been a l a r g e  number of documented labora tory  
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x k r 5  i t  makes contact  w i t h  human c e l l s .  

The second quest ion we must ask  i s  whether any organism can be made 
=ore -7irulent than i t  already e x i s t s  i n  Nature. There is not  much information 
on t h i s  po in t  but i n  p r i n c i p l e  t h e r e  e x i s t s  evidence t h a t  t h e  v i ru l ence  of 
microorganisms i n  na tu re  cyc les ,  o r  a t  l e a s t  becomes a t tenuated .  Fenner’s 
e q e r i e n c e  with myxomatosis is  a case i n  poin t .  Syph i l i s  w a s  once f a r  

I f  we assume t h a t  v i ru l ence  of c e r t a i n  
organisms is  no t  a t  a maximal po in t ,  i t  is  conceivable t h a t  experimentat ion 
could in f a c t  i nc rease  t h e  level of virulence.  Except  f o r  s i t u a t i o n s  i n  
which increased v i ru l ence  was s p e c i f i c a l l y  s e l e c t e d  f o r ,  I do no t  know of 
a s p e c i f i c  i n s t ance  i n  which a manipulation involving mutagenization y i e lded  
such m t a n t s .  I f  w e  agree t h a t  t h e  t rend  i n  na tu re  is toward a t t e n u a t i o n  
of microorganisms including v i r u s e s  and t h a t  l abora tory  contamination i s  
a c o m n  event ,  t h e  spec te r  of t h e  Munfordian monster hands heavy on anyone 
worki lg  on modif icat ion of gene t i c  content  of any organism s i n c e  i t  is  l i k e l y  
t h a t  t h e  information f o r  v i ru l ence  i s  a t  least  i n  p a r t  preserved. The f a c t  
that such monsters have not  a r i s e n ,  o r  w e  have not  heard of them, does n o t  
exclude t h e  p o s s i b i l i t y  t h a t  they might arise. 

f L-” mre v i r u l e n t  than i t  is  today. 

‘? 

F i n a l l y  t h e  ques t ion  arises whether gene t i c  information could become 
t r a n s f e r r e d  from a bacterium t o  a cell.  I r r e s p e c t i v e  of whether t h e  v i ru -  
lence of a bacterium is  diminished o r  accentuated by t h e  in t roduc t ion  of a 
fo re ign  p i ece  of gene t i c  material t h e r e  i s  no way t o  exclude even t h e  most 
b i z z a r e  ad hoc models of such an occurrence. 

To summarize a lengthy reci ta l ,  labora tory  contamination probably occur 
Although =re o f t e n  than has  been documented and i n f e c t i o n  may w e l l  spread. 

w e  have not  seen increased v i ru l ence  as a consequence of non-select ive g e n e t i c  
inanipulation, i t  cannot be excluded. I n  t h i s  ins tance ,  v i r u l e n c e  should b e  con- 
s ide red  as 
as w e l l .  Nothing i n  t h e  r epor to i r eo f  Microbiology as a Science excludes t h e  
Xunfordian monster even though t o  d a t e  w e  have scant  evidence of it. 

synnoninous wi th  increased  a b i l i t y  t o  mul t ip ly  i n  o r  on humans 

The T e s t s  

s a f e t y  i s  s u p e r f i c i a l l y  at tractive,  but  i n  p r a c t i c a l  terns it SUCCUIZ~S r a p i d l y  
of i t s  own weight, 
could no t  be t e s t e d  r ap id ly ,  but  r a t h e r ,  t h a t  not a l l  combinations and 
permutations of molecules could be t e s t ed .  Moreover, t h e  tes t  i n  an exper i -  
=en ta l  animal i s  no t  pe r  se s u f f i c i e n t  evidence t h a t  a given molecule is 
harmless t o  humans. The poin t  i n  i s s u e  is  t h a t  a s a t i s f a c t o r y  test involves  
t h e  ? repa ra t ion  of a miriad of recombinant molecules i n  r a t h e r  l a r g e  amounts. 
In po in t  of f a c t ,  t h i s  i s  p r e c i s e l y  t h e  ob jec t ive  of many experiments in -  
v o l v b g  recombinant molecules. 

The idea  of t e s t i n g  of recombinant molecules from t h e  p o i n t  of v i e w  of 

The problem is  not  t h a t  a given recombinant molecule 

The 3 i l e m a  

and t h a t  a t e s t  of i t s  ex is tence  i s  tantamount t o  a c t u a l l y  doing the  exper i -  
w n t s ,  w i th  a l l  a t tendant  r i s k s ,  w e  have almost no choice bu t  t o  extend t h e  

- ~f w e  accept t h e  propos i t ion  t h a t  Science cannot exclude t h e  monster 



rmra to r iux  indefinitely. On p h y l o s o p h i c a l  grounds t h i s  is n o t  a practical. 
solution. 

The concept of an i n d s f i n i t e  moratorium i m p l i e s  n o t  s e l f - r e s t r a i n t  
b u t  a c t i v e  censorsh ip ,  The argument t h a t  t h e  r i s k  a t t e n d a n t  t h e s e  exper i -  
ments are  s u f f i c i e n t  t o  d e t e r  any r a t i o n a l  experimenter  presumes too much. 
Poison gases  and b a c t e r i o l o g i c a l  warfare a g e n t s  w e r e  developed by p e r f e c t l y  
r a t i o n a l  expe r imen ta l i s t s .  S ince  a p r o j e c t  must b e  funded i n  o r d e r  t o  be  
c a r r i e d  o u t ,  and t h e  r e s u l t s  made p u b l i c  t o  receive t h e  r e c o g n i t i o n  and 
approbium of t h e  s c i e n t i f i c  community, i t  i s  clear t h a t  t h e  moratorium is  
enforced by an appea l  t o  reason and t h e  t h r e a t  of a heavy s t i c k .  Although 
t h e  p e n a l t y  w i l l  n o t  b e  as s e v e r e  as t h a t  faced  by Ga l i l eo ,  i t  may a l s o  be  
t h a t  a modern G a l i l e o  by v i r t u e  of h i s  s t a t u r e  may n o t  s u f f e r  a t  a l l .  Censor- 
s h i p  has  never  been e f f e c t i v e  i n  Science as e i t h e r  t h e  Grand I n q u i s i t o r s  Or 
Lysenko could  t e s t i f y ,  w e r e  they  a l ive  today. My pe r sona l  f e a r  of ano the r  
Copernicus pub l i sh ing  h i s  r e s u l t s  p o s t  mortem is  n o t  t h a t  h e  w i l l  show t h a t  o u r  
f e a r s  are g round les s  b u t  r a t h e r  t h a t  he  w i l l  un leash  t h e  ve ry  monster w e  f e a r  
because t h e  s c i e n t i f i c  conmunity, i n  denying h i m  t h e  r i g h t  t o  do t h e  exper i -  
ments, w i l l  a l s o  r e f r a i n  from provid ing  him w i t h  t h e  f a c i l i t i e s  necessary  t o  
do them p rope r ly ,  
r i ca l  p r i n c i p a l s ;  w e  cannot doubt e i t h e r  t h a t  he w a s  o r  w i l l  b e  born. 

That a Copernicus w i l l  arise is  a p r e d i c t i o n  based on h i s t o -  

I f  w e  accep t  t h e  p r i n c i p l e  t h a t  censorsh ip  i n  Sc ience  does n o t  work 
and t h a t  most l a b o r a t o r i e s  d e a l i n g  w i t h  n u c l e i c  a c i d s  do oc w i l l  have t h e  
competence t o  do such experiments ,  t h e  s o l u t i o n  might be  t o  l i c e n s e  them under 
t i g h t l y  r e g u l a t e d  cond i t ion ,  Regulat ion is  n o t  e q u i v a l e n t  t o  censorship,, 
There is  a d i s t i n c t i o n  between an  a s p i r a t i o n  t o  m e e t  a set of s t r i n g e n t  re- 
quirements  i n  o r d e r  f o r  such experiments  t o  b e  done, and a t o t a l  p r o h i b i t i o n .  
T h i s  could be  done i n  t h e  fo l lowing  s t e p s .  

(i) S e t  up r i g i d  minimal c r i te r ia  of s a f e t y  f o r  t h e  conduct of such 
experiments .  

( i i )  Appl icants  apply ing  f o r  l i c e n s e  t o  perform such experiments  should 
provide  c e r t i f i c a t i o n  t h a t  a p p r o p r i a t e  f a c i l i t i e s  exist, and d e t a i l  protocols 
of t h e  purpose and des ign  of t h e s e  experiments.  

( i i i )  The a u t h o r i t y  f o r  l i c e n s i n g  should n o t  rest upon t h e  i n s t i t u t i o n  
i n  which t h e  work i s  being done s i n c e  t h e  s t anda rds  w i l l  vary  g r e a t l y ,  


